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(57)Abstract: 

PROBLEM TO BE SOLVED: To realize high speed operation without 
sacrifice of characteristics at a photoelectric converting section. 
SOLUTION: A photoelectric conversion device comprises a 
photoelectric converting section 41 and a peripheral circuit section 42 
for processing signals received therefrom formed on the same 
semiconductor substrate wherein a semiconductor compound layer 30 of 
high melting point metal is provided on the source-drain and the gate 
electrode of an MOS transistor forming the peripheral circuit section 
and the light receiving part of the photoelectric converting section, i.e., 
the upper surface of a semiconductor diffusion layer, touches an 
insulation layer 29. 
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C2) 

1 

SJEJaiZllHlBW^BSfSMOS h^>5?X>©V-^ 
.f^ >±i y- F *ffi±tcttim^ll©#SWttfc 

[I»«3B2 3 «ras«*»K:|JI»rsy-hWi©±lii i° 
< ± fc— a&WKSHW K« L W * C t i "J" 
1 IBi£©:ftSa&£iK. 

n-ct^»^a i taiB©3fc«^&^s. 
[«^«4 1 B5fa^{*&ffc«©sa#Buia*6iiiJf k: 
& u x t> ^>8»*3i i ia*s©*«^^a. 

^^«-r &* i **s©**f*»i«nE*6iuiion 
tcia jwcf2 mnwomm&m zstsmxm i tats© 

^(D^mwmo^-mm&mm^uo s f ^ * 

©y-X • FW>©^*«K£9©'>c 
T Sit*^ 1 tai£©*S^^So 
[§•38183 B«IBMOS h7>-^?©V-X • FU 3 

[«3j8H 9 3 |3E*a«»»tt. «MWMO Sb7> 
S>X*. "Jt7HMOSh5>«>. 3MUSMOS 

F =7 >t> X £© 5 *>4>% < <b fe— «4^t?8i*^ 1 ta*g 
©jfem^Sl^g. 

1 0 3 ttiaifc«93*»tt. i^IMO Sh7 

>s>x**£*. ii5!e$a£ffiMos h7>^$©y- 

K»IJBiStt.^JP5©^*Wt'&««*i»W WvCt» S 
If3}?a 1 K«©#«3Eift*«. 
[ff^Ja 1 1 3 «rK#*3Hft»tt. *«lMO S F ? 

©y - f lii v - x ■ Fi"f >K:«fiijieii5!fc££Hi© 
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2 

$ . y -fe ? F fflMO SF7 >i/X *£.t«IiRJSM 

osh7>«$^*, cne>oMosh7>-^$ 

UE*«SE»»«. KK«B8iBMOS 

Buia^fflMo s F7>-^^©y- i-«b©5>& 
< <tfc— gpiv-x • Fu-f >©^^— ^tttBuiBialfc 
^is©¥^<tetiB#sf8:w e.n-cc»ii»*« i tats 

©3£m^8&SK. 

[MUSE 1 3 3 fTKlMIWtt. ¥sH«t£r^>5ffi± 
(■■Cfc-SlWaH 1 E*©#*a»Sfil. 

[BURS 14] SWBWiJBtt. 5S*P*±^-e*?>W^ 
31 1 iB*S©3fc«^&^K. 

[BMGB15J KTiBJftllMtt, El>«cB»r*©lttc4 

g@s©®*»6&sis*w i iaK©7t«^^a. 
a >#> e> o: i i3tt©**aaftteK. 

1 K«©3fe«E8^«. 

[H*^ 1 9 3 ittjia#sa&£ES«, ilTfea^WL-c 

$©y- f v - x • Fu-f xcBiiia^it^# 
[f«*«2 0 3 b«ib^^sp«- BulB¥^(*te»a 

o , friB^jeffifJ«©±M«. 3 > * * h * -^ss* 
m<*~c . K« L -rt > 1 BK©*^*R 

[»««2 1 ] lir8B3t«S»W». WWBMO S h 5 

OSh7>^^*. Ctl6©MOSh7>^5» 

>^^^, y-b^ h fflMO S h^>^X*RtfS*REM 
OSh7>^^^ ch&0MOSh7^f 

so f2 nri* amass i E«©*«saft»B. 



3 

[ 2 4 ] fji2 2 '-XTtftnmcffim. s n^tuia^ 

x . tmm itm lx c » sn*a i Ett«w6«saft*gt. 
c n$a 25] b?ib 2 -JKmwmz mm <* titt m zft 

[»#JB2 7] ' H5fB^a@88««> A Da 

*tis»#a i ie*s©*m^^«g„ 
[ nwss 2 8 1 mizm&g&m (ommm t-smm » . 

>5' I J'!M F. - v fA>isVy-'( F, 3A-;l/F->'J 
t-f F, £>^X?->i"J1f->f F> t'J^f^'jt^ 
F, 4f>^;l->V-9--f F\ ?aAix"JiM F. 
Af'JlM F. ^^^^y-^-/ F*»6ftSgf#>6-iSfl? 
sns^ft < i fc-i*e.«t5S«l 1 fB$£©ft«^& 

»a. 

affisrsarssn 1 *«a©¥3w*a*s*. m&m 1 

z£1tM©¥zg{*Ji©&^ll £ « . MOSh7>-^$© 

m>&M3 0] BlflB*^^a5©MOS h7>yx$ 
©V-X- FU>T>«. SC»(C^B«M«SE©att4il>tt 
<&fc2-3©«i*4Wt/C:bg. 5 
*©l*t»««©3> * f F *-JHS»*l»< SC^tct*. 

BulB^2liISSS)5©MOS F-5>i?X$«, SC^K^W^) 
?££©ltftS^ft< &fc2o©««4*rOT*»»>. Mo 
-€■© 5 %^*fi«JiSS©lSc^^Ji«CHSrfBiSlll-*^)S©¥ 

^#{b^jB*t^sR3n-r:t^ts*3« l ia*£©*it^& 

SIS. 

[sssai 3 i ] nmm i latgo^m^^s^Mitf 
sfc&ottjg^ccfc^-c. 

&<*{b^^fiHE±B-ca5is. 

S F-7>^xa»©V-X • FUW><tftS^Lh£y- 
F ft S#«B±{Ci^5£II©¥«(*{b^JlB£ 

j&s-rsis. 

SHffi^mb^)^ASE±)ltC <fc <3 WofxX l>?cl>MO 

sF5>yx$ov-X' Fu-Y><bftSMH!Lk£y- 
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*st^«a*«B©«a#8c. 
[ 3 3 ] mia^«wb^!gj^)jSPfl±H'cstoti 

Tl-^y-Uffii&^iSIi, v-x • FW> 
£ ft *««©±ffitc WBbS^ iiiSffS IS, 
«TiB«ML£&M ^i^^ffl-r SIS . 
5i5S(S©«rBBiMWg^«*i»*-r sis. 

[ mm. 3 4 ] m)ia*«wb^»fiXffl±)i©«gp 

■©_haccEB-rs»#a3 2ia*g©3fcs^sia©s 

[»#a 3 5] 2 ^CTBff WttKES nfcBWB*«E»l 

sb* . #a©«w b¥*se f« b^Kiff^fljhH -ea 5 

[tt«a 3 6 ] mifB^ft{b^»)iWl±)l?ra i 5 <fc 

5(cieaa*»RRr4ia. 

£^ifHt*JI3 2 3Btt©j£«a&&B©H&£&. 

[ m*a 3 7 ] mi B^f*< b£*B&fflB±»*a 5 «t 
20 5KifiajK*jfcjs-rai«. bJib^wl^^)SP1± 

sis. wnE3>*^ F*-^K«»*satsi 

S. *£tf»#a3 2E*6©#«3Bft8B©«a#£. 

tnusa 3 8 ] ffim¥mmt&wfcm&±m*f&3k o 
is. 

*-§tsmimz 2Gtt©%mftifia©Ha^£. 

[ «3J<5H 3 9 ] bJ§B¥SW b£«0&lSfflJb»©±«: . 

30 wsis. z^tsnimz 2i8tt©^«aa%a©Ha 

[ 1**^ 4 0 ] HulB*^*{b^®Uf5^Pl±H <h ttlSSf 
*Slf^3 9fBt8©^«^^a©S!{3S^iS„ 

[a«a 4 1 ] mm¥mmMm<Dim*m 5£*>ic 

C ««a 4 2 3 HU f B¥^f*»f* K -f x )V t 

40 mos h5>yx$©y- F«iiis:a#'j->';3»B 

mrgBMOS h^>^X^©V-X • FU-Y>iftS(S^F 

vmwmm*temtr sis. 
is, 

IS. 

MB^@(*Sft±ic^b~> 'J =« >m*Bi8Llr SIS. 



5 

is* y i; y n >jB±s^^^«««Kffli^oWffi 
Mb^ y 3 4is, 

[0 0 0 1 ] 
[0 0 0 2 ] 

^glilt, CCDl^MOSi(D¥*f*Sa*^ 

^titfci *©*e£ lx mamffionmit. 
3Wt>tirt»&. »KMOsa*«E!!«i»t mos 

«{bMt«^Sr&S. MO saE*«E»*H»i i^t 
», «e»i«f«li©MOS h7>^X^^&S 
SEK* 5 . *H^^5 6 9 8 8 4 4-^\ 5 8 6 1 6 2 0 
*» % 595 57 5 3-WD»IB»ecB«3nTt»*. 
[0 0 0 3 1 112 «S6*©MO SM©3fcm^&$SE© 

y -< * - f , 2 i -c%£ o /cii z&m-? £ 

ffr&frS y -fey HMOS h7>^*"C*4. 4tt3B 

tR^'^^y- httsccEnspi/r *>-rsj»tRfflMo s 

WKr« % F^>^*4, 5^ft5V-X*P9^ 

>5>**8*/m/c. wmnm7 ic-nwmzti. *<o 

iitl7 0lS*tti^MOS F^>^** 1 1, 
7>?*9 £ffiDTtii5i3n/c{f-^<h LTffiT^SH 1 1 0 * 



) ft§B2001-l 11022 

6 

[0 00 4] SI SttS^SR^-l t. 

%&%W>4 l<Dmwm&t. Hffl@!8SB4 2*i«RSU-Ct^ 
5M0S h7>^^<DBrffi«®«:^t.ri^. 2 Hi 
¥3Vft2£#L 2 2tt*a«ta«it»ftS*^t© , ?3 1 
;k 2 3»LOCOSil*tfnsa»?ffi{tffiCC<tt)J&fi£ 
3 h3WR^»K««v 2 5 1 ©gBHWi tt & 

^fttttMT 3 8ttl6IMr*4. 3 2, 3 3BV- 

x • f w 31 bm#-c&& 0 mmm 3 8 

[0 00 5 ] Site, MOS h^>i>X££ffll>/eP^? 

ffiS&ZVVVA F (^777-0^^^ F) fllJS 
»$ntl^o C©tUf ^ FHilOMOS h7> 
^X^OBrffiSrHl 4CC^-r, 
[0 0 0 6] SI 4CCtet,>T, ^aJW*Sfil 2 litC-5 
xJH2 2«ti, y-M 3 1 t FW>1 3 2 
20 1 3 3 3W&J3E3*K *n60±ffiCC3^*Jl/h-> 

yiM F©<fc5ttf u-fr-f fjb i 30^MSntii 

[0 0 0 7 ] -^L/T, COMOS h^>^^^<D±CC*6 

iKMIiii 3 8*SMi/t, y-h*«i3 6, v-* 

lil37, FU-f>«Sl 3 5*»J5Sb"CD^v^ll 

[ 0 0 0 8 ] X, *£PH¥6 - 3 2 6 2 8 9 

-X • FW>±fc©^>yiM F18*Sfcf;teBf«Mfc 
30 $gg#gfj^3*vC(,>& 0 
[0 00 9] 

[^|HJ^{S?^LJ:^iT^SS] CMD 
[ooio] rtW&ffrfcBWii/r:. SI 4CC* 

0fcJ:5&U" y*-f F#^*MOSS©3te«^Jft»*K: 
40 [0011] *»98©BW«, *«»»©«tt*^b 

M^^ffi *««-r ^> c ct cc « ^> 0 

[0012] 

>'^^©V-X • FU^>±<ty-h«S-tW*WK-^ 

^©^awb-^H^*^. mm%^^<o^t^ 

50 itts*SWmtW±ffi^»»«^St/rt^c 
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mttrz>. 

[0013] *mi<MtM3&!^<DWkisffit> ftm 

[0 0 14] *«MCCJ:*i«. 4>tt< £fcS#»£tt* 
[0 0 15] ifc. f <tt<£feHaHB*«lS-J-SM 

osh^>v ; x5f« > ^©y-hms. y-x. fu-t 

[0016] 

-c. hi, m2%m^-cmw?z. 

[ 0 0 1 7 ] m 1 t*%*Xft£K©8&milfrIiB. 0 2 

kc ©*«afe^a© i H3RKtB^-r sgp^©nKia-c 
cct, jtMsanmsi. ^itmi-i tmkmuo 
s h7>yx*2ii;t ? hmos h7>yx$3i, 

ifipgfflMOS h^>^X^5 < bjSJRfflMOS h^>^X 

f 4&^A/CI,»&. 

[0018] 3tm^2P4 1©5%. C©5 

*iS7cSRT-l. SS*fflMOSF7^X^2, y-te?h 
fflMOS h7>i>X£3©»MfltiS£. ^-©tEH^SB 

4 1 A^6©ff^-?ri!!! : a-r^^l2ll8SSP4 2 *«K3W-5M 

05 F-5>i?X*©»rffi«i§£7nl,-C<,»£. 

[0019] smos h^>^x^4gs^-rs«ffi-M3 

*««■& 3 ftr SIR <0S§) ©— Wtt. H2iC 

[0020] ^itm* i i ot©* h rc#*5 

K©2/V- FCCgSISftS. C©H?5«!|£i*fflMOS h 

Keaisnry-nitfl*«<tr6. iiiRfflMos 

>^X^4«:J:<3iii|iafflMOS h-7>S?X*5©KU-Y 
>fc«E#EPflDSft-5<J:f8*iJBMOS h-7>i^**5© 

y-^*»6«»i3nfc«^*i«*asn4. ^ot. ft 

h 5 # 5 ©y- h «s«gm{ifc y -fe h s n&<, 
[0021] E2«*i6w©3fem^iig«:fflc»e)ns 

@S8©— PDT&O. #fPjiJMOSS£Pf«n£:£T© 

[ 0 0 2 2 ] S 1 tc*Jl>-C. 1 2 iilra&fflMOS h^-> 
y**2©y- hSffi. 13!J'Jt-;FfflMOSh7> 
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l££T«£S3£te©8^«fcgaKT.&<!:J:»,». 15 

ftSUf-C&S,, 2 6tt, LDD (Light lyDope 
d Drain) *gg£&«T£/t*©fg;m©>rgffite 
UtS-C&O. IKil 5. 1 6. 3 2. 3 3 t|5]D«S 

[0 02 3] .2 7tt8^1?mfc£*a>6&SiJ--Y F 

x^— y-. 2 9«, m&fcWtom 1 4&<k*©«s{c*st,> 
S'J- *iIifc*ffl!SiJ L . i«Bfc5£iJS©¥i8tWt 

[0 02 4] iKiiJBMOS h-7>S/X£©y-*«§7n 

»ta:s¥aH*a;isuii4i*aft3ti-c*5*)» 

MOS F7>yx^© Fl^f>£ y-fe y hffiMOS 1-7 

5*«fiRL/-r(,»S. #St£tMI 1 5tt*ittfl§MO S h 5 
20 >i?x*5(c^07F©SS%jiL-C^iB63n'CteO < t£ 

tsa i 6 &*0^© y -fe » hmmmnsmmitmmzm 

[0 02 5] ^i20S§g|54 2 ©MOS h7>yx$Kfe 

i>r ». 3 i y -> y 3 v mm. 

3 2, 3 3«y-XX«F W^i&S&tfcJI-Ci&O. 
[0 026] 3 0«**»^ail©¥3»ftfb^«I»"C* 

mos h7>i?x^©jf<y^y=i>i5iy- ni3 

30 l©±ffiRi^y-X • FU^><h%^t£tiB3 2. 3 3 

[002 7]-S, *hy-f*-FO«eaPi&5f* 
f«£fWl 1 4©±I^MOS h 7>i^X$ 2. 3©y- 
h mm<D±M^ y - X • Kl/-f > ©±® ttiSBfL'SikIS 

©*aiwt-^j»«}gfissn-c*je.-r. cn6©±i» 

^H2 9 Kftltl>S. 1 4^»jBffi|!t 

m i sciffitcfiffiirtCH^St^^Etcfcc^-c y 
40 mmm 1 5 ©ssu. w%m*ftm®m2 3 ^y- h m 

ffii©^#ifi-CPNSE^*«i^«8f -SiC-S-Ctt. y- 
^«B8&6i®CO-¥>-rt>. J; ot, ^<itcne.©* 
^{*ffit5()i 1 4^¥Sffittfll 1 5 ©tttt<Cttffltt££jR 
©fIWt^»l©J: ^ aiSJgH©)!^^ J: 5 K 

i*5MiL/t> 0 X. «j6»-C©*«E«W»**i««&4A: 

[oo2 8]fau. mmmicziiy^^ 
50 xv-vmm*mm^m$m<<cimznz>mm*m} 
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[0 0 2 9] CCt\ O-fntffcttC^iXifc^&o 
[0 0 3 0]i3 ( a ) tfCfn^rJ: ymtttUStM 1 

ts>wa<as. -e^T^i. *aw*ffits«i4o«a»i 

ft 6 ai *«OttfiB«:4ji»r tt s a xwocsie^ 

[0 0 3 1 ] 03(b) tC^-Tcfc^tC, 

ffitfcJil 4<D£s3Bl 4A^iiI2 9-CSotSlt 
£ e C©J:5K«»14CDW»14A(OPN«^IS 
«W«:ftttOT:«fllStlS€>r, 

[0032] *«s8(c*ji»-c, Mm&&m<D¥mmt& 20 

f*ffitfc8l 4<h«^ffiMOS h^>i?**2©y-F* 
iiy-^ • FU^>^WirtfflS^«0**»^«! 

jf£R#ai>J:5K:LrfeJ:^ 0 Mtc»* y-fe^hfflM 

OS h~>>^X#3, ifipgfflMOS h7>^^5, 9 

^(Wb£«Ji*Rwat» «fc 9 cc itWK 

[ 0 0 3 3 ] X, KlfflMO S h 7 ^ 2 %ffl^f 30 

SORB 1 4 CcB»*^<D*^<b^li*«Wt'» 
gtt^i, 14 i t 7 h ffl M O S h 7 > ^ 

#m<Dm<D#im^M<o^mk&tom *rw a ^ j: 

[0 0 34] 1KB, 1 BSRCCA^S*^*** 5 — ^> 40 
©*h#W*-F<t locDSoH^MOS F^>^X#(D 

KB©^^^©*»Wb^5B^RWai^<t 5 «c 
[0 0 3 5 ] fel±tB9J 5 K % 3fe^»«B©0IK1« 

a^^^ffiffce^^ffiffi/^s^^^b^Ji 
v-~x- Fu^>»£*^l£0^fl^^fll©^2»(*fb 50 
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[ 0 0 3 6 ] <fc 9 W£ L/ < tt, 2 ^7ctf5>Ji*CC*«^» 

£RW"*\ 36«^»iW>«ifl0B^MO S F ^ >^ 
[ 0 0 3 7 ] X, ^SBia^¥3f<*l£tfeS^^S^ 

^©^wb^Ji^Rwai^^^^oci*, ma 

■WfltJctTtototfttfettc^ ^ct, ^-r&53«©*iife 
»^(D<i:^cc¥«Wb^ffMffiitjacD^gP^, 

[0 0 3 8 ] *«?Bccflai^ti5jaiainii»Wii/r« fc 

[0 03 9 ] HCC», StaJ/^^i^^yfti** 

7>^^^{b-r cn^^M-r^Mosh 

7>^3? CC felSlli*^JR©*»Wb^8J» *RW & - 

[0040] mm.m%mtcMo$mmy'v j <z*i<c&v) 

[0 04 1 ] *r^B8^fflt,>e>n^]SiJl^lS«, BWcl* 

a< *sir*tt*n**jat»i-r4-&*r* 

[0 04 2] #»WCCfflti6n*l^*A)R©*aW*<b 
F. ^7i^A->yiM F, r/^^fyiM F*»6a 

ssf^6ias?3nsiJ>a< tfc— a^e>as. *sir>« 
±a u /c^cD^f b%r * otai\ 

[0 04 3] *5feW0cflBl^nSJ£tR)B«:a^<e»lii 
F - ^ 5 n/cKfb^ »; a * l < t>t»c^6 

[ o o 4 4 ] x, s*wias*3K*sas««:A»r s 
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y 3 >x«a<kM<k^ y a £©JH*t*©** <c*fi*K 
■t«IT4iJ:n. 

[0 04 5] #&BJ3CC*sl>Ttt. nnBMi&IR©¥«{tfb 

£^l£ll±-f &/c©CC. HB»*^K©isawr«:. ¥2gf 
f#£f&iB©±B&4*K:. y> F-y©iSfb->ya>^. 
y >SO'/XB*'n >ifi F — tifcMlts^ y a >, ^ 
<b->ya>, ttftllfbvua>. ^br^s-^A, k 
fb* >2)irj;£<Dli&m»ZBl$,L> T»©*8W**«tt 

[0 046] 4MKJ8l>&tl*3g*ftttlkJI 1 4©* 
MSKMHCO: 1 x l o 1, or , *»6 1 x l 0"or\ Jg£8§ 
3tt0. 2Mm#>60. 5 Mm, *^tcffiC»e.nSffi^ 

«&«!*© v - x • f u >ffi«tB 2 6 (DT-mm&miz 

1 x i cor 1 ^ i x i o is cm-\ m&mzito. 0 

5 MmfrfcO. 3 Mm, ^^KffiC^nSlS^FiW^SS 
©V-* • FU-OffiffeJl 1 5, 1 6, 3 2. 3 3©^ 

«»iiBEtti x i o i5 an- 3 ^e i x i o 2i cm- 3 , msm 

$«0. lMmfr-60. 5 Mm, ^6SiR-T S i <fct,^o 
[0 04 7] 

mmm] <» 1 ©*twn> #im3©js i wwnc*w 

(e) *#flgUT!BI8-f*. 

[0 04 8] $T. 04 (a) fc^tct^K:, V'Ja> 
&4*©¥jSttS®2 l±{CpM^x;U2 2tnM*?x;U 

WH«2 3*}^SErS. ft. 14 (a) ~04 ( e ) "C 
fc8fe*S3MB4 1 iJSaH8SW4 2*. RMSS-erSt* 

[0 04 9] SMOS F^^v 5 ^^©^ 1 ;^ 1 ; 

a>y-F*IBl2. 13, 3 14Mlfeft, N§2^ 
#S»**A0r5b6»4««fri7* vmt- F©¥ 
VttttttJI 1 4 *JBfiWS. y- f-mffi^vXi'CCU/c 

-^*>aAcc «t tj Nsw»iAi. y- HSil 

tcga&£0fc^*«1&J?*g©v--* • FU>f>ffi;tStH 

2 6 tJBgET*. ZLXWlitf y a^ttir©*!**** 

fflL, ^oit^iv^'^ts. c^ur, y- 

Fmgl2, 13. 3 l©(WSK-y--f fx**— y-2 7% 

jfjis-rs. -eL-r. y- Fa«4-y--Y f*-<— y-£-f* 

>aAra©^XMtL-TN5^*&!$l£ziAU IMF* 

*Mm<,c3em&L-ttm*mti§im.<Dv-?. • fu 

-O&tfcJf 1 5. 1 6. 3 2. 3 3*»JS"j-4. C^L 

ria4 (b) {c^b/c^^^jfi^ff 6ns. 

[0 05 0)04 (c) fCTn-Ti^CC. CVDffi, PV 
Di£& 4*(c<fc 0 Mibis y a >BS© «fc *> &iS8fc±i£)R©¥ 
#fttt£*W&iMH±Ji 2 9 «j£gtU #«gHft»4 1 fc 
©**©!■&» U iSJRffJtcJ12|5lggSP4 1 ©FUUB 2 

[0 0 5 1 ] CVD^ 1 ^ fti'KiD, CoOi^ 
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&?5fflL^^R (^FH*) 4T i NfflJ;^ilii.^O 

Ma-r-sctTMos F5>t>**©y- nt^v- 

*• FU-Y>=&«BEbTl^->y a>4?Sffi*ikJg4:& 

sis (~>yy-f F*b) 3tfmfe££ii©4u*tt{b#iM • 

ZHm-TZ. «i»t. ffijh«2 9©±3tt<!r«:«-afeJS» 
.*^S©*i5tBa <*BB0 4, flHu&MOIfeftlftjl: 

-CH4 (d) CCTnTJ^CC. n^';UF~>';-y--f F©^^ 

10 tensmg&mv^mmtevtm 3 0 

[ 0 0 5 2 ] BPSGOJ^fc&ilfJB&fiflKU a>£ 
i> F*-rt>£JMS;l/-t, -€-©t|J{cmffi3 7 *Tm&Z>. 
1H1»3 9 4Ji5fiS-rS. C 5UTH4 (e) iC^"T 

iiigA^6n?>„ %«sft9S4 i©y-h«flK>jawB 
[ o o 5 3 ] -> y -y-r F<b-r-5iSffiL*^)Bwc o mtc 

MtJCO^TK* ^^.i*^^^P7 - 3 3 5 8 9 
[0 0 5 4] Jii±©ifcBJ3«nMOS F 5 *fljl> 

j|{e*^»-r*t&^«:«. «as!«:^An«pi Defence 

pMOS F^>y^.^4fP'SCi^-c#^ 0 
[0 05 5] Ul±, &mW<D$5 1 ©H*StN{c*j«,»T. * 
a^^3R^-g|34 1 icia\,>XlZlMtog&M<Di' FH 
^a-a-T. SSHBSP4 2CC*Jt»r«MO S F 
^5f©V-^ • FIW>£y- Fa@±(CiSifc#.^)il© 

30 s^y-^-Y Fa^RSStisfcAK. »«w«©i8ei*^s 

< -C # . 4 2 -C7BS3l©HSS«)fP*i pI#E t fe 

■So *a^eP4i-r«. y - ^msi£©tiAA^ 

[0056] (n 2 <ommw) ^mn<om 2 ©hm^i« 
MosM3tm^8^lS(c*ji»-c. s*ma^sP4 i©(t 

STfegpi 4±kW©fflB>Tcc. -yy-y-Y F«i»*Sffl-rs 

rnm-rzv- F«s©±m©ii>tt < <t fe-wjwtfsnwtc 

40 fttSCiKftS. Jft^S-4iS*»«:W«-r4y-h 
««©±H{cWB^K©^(t{t^ft)l©iifBJ36iEjB 

[0 0 5 7 ] I^JSiWrw:. *m^gP4 1 ©7* F 
K©*SWttfc«« 1 4±©^. TSMg&m&tj: 

< %SSEtft9P4 1 ©fSMfflMO Sh7 >-^X if 2 © F U 
-Y>15. y-fey hfflMOS F7>y^i?3. V-^^h 

U- 'J If-f FUKSK-r * C 4 tcj: 0 . mi HSfep!l4i:b® 

50 u 3H6«SKfcaj©*Mos©«ifpais4T»^s-e. ± 
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•j is a a w> <tz r s c t * a w <t -r & . 

[0 0 5 8 ] t(T> H5 (a) (d) %#ltt 

i^r*. 

[0 05 9]i5 (a) KSVTi^ec. £U<D3SK0I£ 

i2. i3. 3i. mmizumm 1 4 , &*tmm&<D 

V-XFU-/>*HRJt26. WWHWtt©V-*FU 

15, 2 8. 3 2. 3 3£Jfr£f€>= 
[0 060 ]i5 (b) fC^rJ^CC. SllO^Sfe^Ji 
IBHtlCCffijtJ12 9«jfflRU glfflMOS h^>^X$ 10 
2©y- hill 2±tCffiSS2 9 Aj&JfiBgSnSJ:^ 

&*rs. 

[0 06 l 3 «ri3E»«i|S3««:. xrt?*tt£tcj: 

nmm<D±M>t£ E&&himg&m<Dmmm t mm 
ti5 (c) icm-rmic. jm&&M<D*m#<t&iai 

»3 0*»fiW4. 20 
[0 0 6 2 ] S5 (d) K.9ff? «fc^{C, ST 1 ©gglifeflji: 

raatcuraitJi2 9*3aofc«»-c. nni&iM3 8 

U i2^3 9*?f^-r-5o 

[0 06 3 ] tLk. *HW0^2©HiSff(K*5C>'r > 316 
S^gUR^fHU lCD§*gi5±(C*i^r«^gS.^)S©^ 
'JIM F»36£ffSE-&-r. j&8£ftflS4 1 ©$£iMfflMO S 
P-5>i?*£2 iV-fe? FfflMOS F7>yx^3t7 

fflMOS H5>t;x£4*i<t:O'jai203g9S4 2CDMOS 30 
P5>^X£©V-X- KU-f ><ty- FSffi±«CiSBi 
.^H©^Vif-f PHWnA3tl&. ^-©/cSWc^flig 

fc, 3fcft^»g&4 1 t?B y - *«SE<Dif*tt/jN3 < . * 

[0 0 64] (38 3 ©JtSfefll) #ISW©fll 3 ©JiSSW* 

40 

[0 06 5] sr. 16 (a) ic^-rmm.* > f^Kr 

7tH^&SP4 1 4iJ;C>*iii2lHlS§g[54 2 ©MO S F ^ 
>i>XZWm-fim<D'>*>. 16 (a) KStJ;^K, t> 
x;U2 2. 3gT-#8t2 3. y-HSl2. 13 . 3 

1. ¥3»f*!£tWi 1 4 . <S*tt»»K©v-* • FUW 
>l£i&JI2 6fl5f£$-Ci*. *l*ttffliFID'r*4. 

[00 661 16 (b) K^rJ:5K:. ¥>£<*i2;f5Ul 1 
4©±®&c4^mb£^^I±*RO'lM F*^— * 
i6SI5 7^Mt5. JM*Wtc«. CVD&fct'tt 
<fc!9. Ht->'J3>©J:^J:I57?:MI. *a£f*ft 50 
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tsm i 4±©&* f uyx F^6jf^5nfcx-y 
vx* (^s^) 5 7-c$go. ^©gltfKcSttiL/Tus 
^#©#&i£tt^>i-;>^>^Ti&Su x?^>^ 

5 7 tm<r> . ffe©g^»y- Fms©fflJii(c©^M5 7 

[0 0 6 7 ] c©m. ffi£&©v-x • Yvjyfflm 

2 6©Wct-{ FX'C- ^VXi?il / fcSES^7' 
D^XtCjcO. StRtoKlH^!&iffl£©V-* • 
>J£ftSdf 1 5. 28. 32. 3 3 «rJKfiSr S. &(C, J& 
l©*teF!l<t|S|«K. J: 9, iSSk^lS 

JI£Mfbl»±B=£:«&«£lgU W^f^Citi"; 

■i FH3 O^rff^RSr^o MMI&I*R3 B^L. a> 
Fsfr-JUfcHfrt. «ffi3 7 iiBK3 8 4^fiRr*C 
Ut, 0 6 (c) {c*r«J6*»»6*i*. 

[0068] ccm iSR3$^i*B©v-;* • Fu-f 

VIM PH3 0«BRKLft:tt. *>aA&ffl»WWfi 
«SK©V-^ • Kl/Offll^fiLtU^. 
[0 06 9] U Ft*ig*&Ri 

[0 07 0] (»4 ©JQSW H7B. *^ISCTiCJ: ^ 
[ 0 0 7 1 ] 13 1 ©»fiKi^^?..'S« > iSffiL*^S©¥ 

b^^^f£Pi±n tvxbmt&L tdtmm 2 9 ©± 

K. BIffli*«:*jW4Jffl*fJp*S5t*l,»ieiMi5 9 4KWfc 
¥*ftt£«tei 4K©#H«WJ«fe*JA*r5J: 
^K. PBDff 5 6 *Wr^jS3tP5 8 4t9:W/c.^(C* 

[0 07 2] t&igl2 9©J!3«5 nm~3 0 0 nm© 
©H^6iS4RL. 9©)1S«7 nm~l 2 0 n 

CC, t&MB 2 9 ©J?§ 1 0 0 n m~ 3 0 0 nm©II 
A^ilJRL/, *feSill5 gCJl^^S 0 nm~ 1 2 Onm 

©®H*>e>jiiRm«fe*j«fct^ 

[0 07 3] ffl*.i£> ig4 5 0nm©ffe»C)ttLt 

1. 46) ^iliRL/. Me5 9 iLTM^'J3> 
(ffl*T*2. 0 0) £jliRL,fct§£, ■en^til54n 
mi57nm-C*5. j^g5 5 0 nm©i^fe5t(C*f L-T 
S^^cJlSti. »il2 9iUtffi[t->'j3>^SjR 

n-en 1 88nm£69n m-C$>2>. i^S6 5 0 nm© 
b/clS^. ^n?n223nmi81nmt*5. 
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[o 074] x, mmmsstoxmitmitzsv^y 
03«t¥i. 6 5) &miRotcm'&<DWt&mmtes 

m, ^fe&CttUT, -eftfft6 8nm, 8 4nm, 9 9 

[0 0 7 5] Sftfl^ihlii uro^m^Xoi^oOr* 

[0 0 7 6 ] #l;U#fc65 5 0 n mCDTfcCtteor , WLit 
2^; 3 ft SIMM 2 9<DmZZ 1 8 8 nmil, 
»t^y3>*6ft4<BltlI5 9<7)J5S£6 9 n mi L 

[0 0 7 7] ii7tH5 8te, «iB^>f >©<t 
BE^JBQffiJB^ y~*^>©J:5tt{Ba^«E 
fltt&ffloBRtsiltfflsnr^r feet i^o, jMafcasocK 

[0 0 7 8] (*5©SS»«) H8« k 

ii 4 £%&MM 2 9 (orate, pm<o^mmmm2 2A 

l»±^*ii*>«: % PN«^*NS*SK*ttlWtl4© 
-F***«ttt/Cl»S. 

[0079] cntcj;*), y->- f©— »*«jg*otc> 

[0 0 8 0 ] fcU ^aWHMWB 2 2 AO^BCCffiRhS 
aWf*. £ 0 *\ Slffi©?Sl> P S¥«fttffitWl 2 2 A 

ct ft»«>a*y-f f«»©«*»*j*-^*«» 

[0 0 8 1 ] (*6©IBSffll) 09(a) ^09 (e) 

■wit*. 

[0 0 8 2 ] *»»l«t»IltPi©'Ji^ 2 2 £ 
«l« L&fiL SBRBMbffiOCJ: 0 «^tt1H« 2 3 

T£ e fir, y-na»Bi*jBJiSofc«. tmm 
>^t& 0 

[0 0 8 3 ] F l^* 

%azj*>&\ux. NMv^mmiMm 1 4*jaasT 

ho C<DmS, 129 (a) KtSTJ^K:* £«*ffi©ffi 
I*#|SKC» 3 0 Otcft * K -f * >JT 
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5ESn*Ci«tt< 1 0K~6 0g©SEBa>6iSfiaiR 

-lOg, 09 (a) (D^Eni»i»K:«*4U/c|ai#CCP 

2 2A4M-r^„ C5fSiy-HBl2TONfi 
^NMWtKJBl 4©«»^6«nfcfll[«K:PS**(«t 
ffcH 2 2 A ©4B«*EiBT 6 C & #r * S . 
[0 0 8 5 ] £6&C, W»iggOV-X • FW> 
io itt4!t«IB2 6*«fiJWSyt«>K:, 

l\ MOS F^>^X£<Dl*ltfc:J;iE>T, y-hS@T 

«HB^*B®«a v - x • f w> <D*gs&a*E ^n^J:^ 

FW> (qflSK*) *»fiST4. 

[0 0 8 6 ] #(t, CVDffi&£0C<fc9&fb^U 

20 tti*K:J:0*OlB»#*xv^/^^UT, F«* 
12, 13, 3 KOWWHcy-J FX*<— 9* 2 IW&Sft 

>i£ffcjf 1 5 , 2 8, 3 2, 3 3 4Mt^. X, 
5*) ZmtiZTZ* CUti9 (b) *C7j*T«i6#»6 
30 [0 0 8 7 ]»^t 4 CVD^i^iO, 1KHL£&R 
>tt£<Dfi«*r*CDlft«WiSI{bS/U 3>^B^bBMb^ 

Sct^Ki-tn-enoBtff*^**. fur, msk^m 

<D*3W*<b^W*»«Er^#v-^ • FU-f>SCfy- 
F«ffi*St*««©j»«JB2 9, 5 9*xy^>^CCJ: 

©3 KDil^Hi^S. cur@9 (c) tc^T 
40 «JS*s»6n4. 

[0 08 8] fur, cvDX^^^'iv^a 
Wb^j^**r*^+»aafir«yiftffl*ifc\ S 

T»^«©^*<b^«»3 0*»fiRr*. SS^i 
iUM<b**7K©iB^*ffi& i'Oi ^ * * > h ^mc^r * 

50 *»(ttt^fti 3 0 6 C 5. 
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[0 0 8 9 ] BPSG<D±5&BH»»JBt3 

fcSL fMIKJScrCMP (*«fW*W«) *'^o- 

tCiO^Bt^PSit-r*. ^UT, »HII6J»«3 8KK 

>CDJ: 5 ft^U 7-^*^6 l *3>^^h*— ^©JSH 

a £ ©^JlSfcir > tt-t ti 6 CD 5 * — «* <t 4^ 
*644OT*tcvD t x^*#y>^ -rf**tt<Sf 

(Djf&fc&Ql&f&ls^Z * h#-;H*3&C«S6 lift 10 
42»mf*£Stf>&ifo !g*W£&T»miftiMI3 8<D± 

Met o ±^ccab 4'>* y 7^ a? ;v*>*«*& x ? * > 

f*£CVD, */***y>y. ^^^i'^JffiWO 

09 (e) K^-r#Jg#f#6ttS. 
[0 0 9 0] (f70»)iio«*»waa 

[0 0 9 1 ] aW8»«-Ctt, *h^*-K©*V-F 
iftSNSSffitWll 4CCtt*- s **:a>** bJBOlS 

W^BW^HW^ti, cni^»jr^f^6i*/r 

L"C^>^^ h*-;U[*3<£>^@6 3CCficttStm>4o 
St^MOS h^>^**2<DV-* • FU-f>15i 

3 0«»6tlW8. ¥*fl*t»l 4©a>**h 

a^o'p^(D*»f*ffi;tj(]i 2 2 A©»ffi»»f y 3 > 3 

tt^<DJIBHBI»«3 8CcJ:D«[t>tir^S. CCCttW 
fe«w:JlIHM(»II3 8 

[0 0 9 2 ] CCtit MOS b7>^^iL/tKS 

[0 0 9 3 ] X, *W4SEMlt, *h^*-F<D* 
V- RMOS F7>^^©^ b 1 2&cg§tt"rti 
3 tin* 4 b 5>^*#**MIflJMOS b^> 

[0 09 4] W±^L//cSHSS^-C«^*Ott® 
[ 0 0 9 5 ] X, *«9li03f6«afi«W*. SftSB*- 

wtc^yt y^-T-fe>-y-<t it^i^c £ *>-c* 4 u , 
r*4. 

[0 0 9 6 ] x y 7-fe>1»"©aiB«fiS®— «*H 1 1 cc 
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*«urc»*^ SBB-ttt. mtf i 077-1 o 0077 

10R#lB?»JSti4. 4 2 A«R^WLBi^CDiS!Rfr>^ 

ftif©!faW^»r«BJE3ti4HiaHK. 4 2B«, * 
h KHB^lBflKft* 
trtt#R*lH l/HBfc ^rfllffiS tiSWaHBT* 

It -Y yiM F^a-fe^*J6U, HS(iIKSP^4 

2 A, 4 2 B©MOS h^^^^K^tWfc^fti^: 

[0 0 9 71B15B, #«M«:<t4^*^* ;l '* 
7 l »*WHI««KtWfW«*tt* 

3 P U *Stf fflfflHBT* 0 3feH^&^B 7 2*6 
ffi# 5 tifcHMMl-*«fll #*0ffl uriatt^ft 7 5 ccEflt 
8*4««*ff 5. 7 4ttB»W»fc£*KtBKf*7 5 

[H 1 ] *»9ICc«to4*«^Jft«BO«S;WW®Hr 
<£>4 0 

[02] *IWK:«t>4*WBWKW)HBB|-C**. 
[S3] (a) lflm^K©*W*^t^»©»*»BS . 

[04] (a) - (e) K, *5IIB(D— ^t(lW«:«*>4 
■C*4o 

[0 5] ( a ) - ( d ) tt, #»9J©3WOltliW«:«to 
[0 6] ( a ) - < c ) tt, #«»©MteB(©**WiK 
[0 7] *«?8<Dfl6(D||Jfiffltc«to43fe*^*»a©« 

40 [0 8] ^mm(om^m<ommm^%t>^^M^i^mi 

CD^WKH0-C*4o 

[0 9] ( a ) - ( e ) tt, #»W©!E«:ft©*JB««: 
T^>4 0 

[010] 2|s:»IBOE«:f6©SIJSWK:^t>4**^lft^ 
SCDm^W»iM0-C^4 o 
[011] *|fiH8tcffll>6ti43t«S8^«©lelBH^ 

4 o 

[ii2] ^m^^s©@»sia-c*s„ 
so [0i3] mtvitnmmmom&mmwmx-iibz. 
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[hi 4] rnxommmmmMo s y^v^zomw 
[his] *&w<Dft&mtm&.zmMcmmm«mm 

1 %:%m* 

2 iSlfflMOS hz>>i>ZZ 

3 'J -fe HMOS h'5>i- ? .^£ 
5 t|iifflMOSh7>yx$ 

4 jiflUBMO S h =7 t> 

12 i££ifflMOS h7>^?©y-hft 

13 'j-fey HMOS h5>^X£CDy- 

14 mmmLim 
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* 1 5 wmtrnm 

1 6 ffifWi 

2 2 "tJx;!/ 

2 3 sS^ilM^ 

2 6 fcT^Wfo\m.Wtm 

2 7 1M K*^— 9- 

2 9 

3 0 i«I4*^)l©^ft{b^ 

3 i y- 

10 3 2,3 3 ffiffcll 

4 i ftm^&gp 

4 2 ia32HS§gP 



[iai ] 



[03] 




30 



(a) so 

MA-/ 



MA 

22 



(b) 



14A^ 
22 



29 



[02] 



\ f 2 
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CZh- 



26 



(a) 



.21 



(b) 



39 



(12) 



^200 1- 1 1 1022 




(13) 



&m 2 0 0 1-1110 2 2 
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(14) 



3$gfJ 2 0 0 1 - 1 1 1022 
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